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/ Department of Biomedical Engineering
The well known Gasser-Ogden-Holzapfel [1] (GOH) material model was used to assess the behavior of the carotid samples during pressurization.
Introduction
Rupture of atherosclerotic plaques in the carotid artery is a major cause for stroke. Currently, the severity of the stenosis is used to estimate the risk of plaque rupture. However, plaque rupture occurs when the mechanical stresses in the cap of the plaque exceed the local tissue strength. Therefore, a biomechanical model of the plaque may help to better assess rupture risk.
Objectives
To determine the risk of rupture, mechanical properties of plaque components and cap strength are measured in 2D inflation experiments and inverse numerical modelling. In this study, we develop a method to assess material properties of (diseased) vascular tissue in a quasi 2D setting.
Materials & Methods
Thin slices of healthy porcine carotid arteries were cut and slightly compressed between two glass plates, as shown in figure 1 
Conclusions and future work
We developed a method to reproducibly assess vascular material properties, in a quasi-2D experiment. Application of the Gasser-Ogden-Holzapfel model gives parameter estimations that depend on the experimental boundary conditions. This needs further research. In future applications, heterogeneous properties, like in atherosclerotic plaque material, may be assessed as well, using vital staining techniques to distinguish different tissue components without affecting their mechanical behaviour. 
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Phantom validation
Thin rings ( = 7 ) of silicone rubber (Wacker elastosil M 4601 A/B), were inflated in the experiment. The obtained material properties, using a NeoHookean model, were compared to the properties calculated from tensile tests on rectangular samples of the same material. For validation purposes, ultrasound measurements [2] have been performed on 4 healthy porcine carotid arteries three times (figure 2). The arteries were under a physiological axial stretch of 60%. 
Results
Strain stiffening is observed at higher pressures in all carotid samples in both the ring inflation and ultrasound experiments (figure 4).
[kPa] 
